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In Fig, 1 , numeral 24 represents a pipe for introducing a stream of a hydrogen- 
hydrocarbon raw material mixture into the adiabatic fractionation device. The raw 
material stream inside the pipe 24 is supplied to a header 25, and then passes through a 
valve 27, into a pipe 29, and then into an adsorption zone 33. 

In this description, the adsorption zone 33 represents the adsorption side of the 
cycle, and an adsorption zone 34 represents the desorption side of the cycle. These two 
zones represent a continuous cyclic process with one zone on the adsorption side of the. 
cycle and the other zone on the desorption side. The raw material stream, which contains 
hydrogen and hydrocarbon compounds of 1 to 10 carbon atoms, passes through the 
adsorption zone 33. The lower portion of the adsorption zone 33 is packed with an 
adsorbent A, whereas the upper portion of the adsorption zone 33 is packed with an 
adsorbent B. In the examples of the present invention, the adsorbent A is a large pore 
silica gel adsorbent with an average pore diameter within a range from 50 to 500 A. An 
average pore diameter within a range from 100 to 200 A is preferred. The adsorbent B is 
an activated carbon adsorbent. Accordingly, as the hydrogen-hydrocarbon mixture passes 



through the adsorption zone 33, hydrocarbons of C4 and higher are adsorbed by the large 
pore silica gel. Hydrocarbon carbons from Ci to C3 are adsorbed by the activated carbon 
adsorbent. A substantially pure hydrogen stream (greater than 99.0 mol%) exits the 
adsorption zone 33, passes through a pipe 35 and a valve 41, enters a header 43, and is 
extracted through a pipe 40 as a first discharge stream. 

As described above, the adsorption zone 34 is on the desorption side of the cycle. 
Initially, the adsorption zone 34 sits at the adsorption pressure. A valve 30 is then opened, 
the pressure within the zone 34 is lowered, and the vapor within the adsorption zone 34 is 
guided out through a pipe 28 and the valve 30 to a header 32, from where it is extracted as 
a second discharge stream. During this reduced pressure step, the adsorption zone 34 is 
purged using a portion of the first discharge stream within the pipe 40. 

The purge causes the stream to flow from the pipe 40 to a header 39, and then 
through a valve 38 and a pipe 36, before reaching the adsorption zone 34. The two 
adsorbents within the adsorption zone 34 are flushed and retuned to normal via this purge 
process. This purge stream flows fi-om the adsorption zone 34, through the pipe 28, the 
valve 30 and the header 32, and is then extracted as the second discharge stream. 
Following purging, the adsorption zone 34 is repressurized using the first discharge stream, 
and is returned to the adsorption pressure. 

This repressurization step is conducted by closing the valve 30. When the valve 
38 is opened, the first discharge stream flows from the pipe 40 to the header 39, through 
the valve 38 and into the pipe 36, before entering the adsorption zone 34. Once the 
adsorption zone 34 has been repressurized and retumed to substantially the adsorption 
pressure, the valve 38 is closed, and preparations are made to switch the adsorption zone 
to the adsorption side of the cycle. 

By closing the valves 27 and 41, and opening a valve 3 1, the adsorption zone 33 is 
switched to the desorption side of the cycle. By opening valves 26 and 42, the adsorption 
zone 34 is switched firom the desorption side to the adsorption side of the cycle. 
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I am unsure as to -whether "adiabatic" or "insulated" is the best translation here. Similarly, 
I was unsure as to whether to use "fractionation" or simply "separation". Please check. 
Note, these terms also occur within the following text. 
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In the examples of the present invention, the adsorbent A is a large pore silica gel 
adsorbent with an average pore diameter within a range from 50 to 500 A. An average 
pore diameter within a range from 100 to 200 A is preferred. 
Please check the symbol for Angstroms has appeared correctly. 
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